Aim: The aim of this study was to determine the influence of the eating habits, dental caries and the socio-economic status on the body mass index (BMI) in children aged 1 to 16 years. Methods: It is a descriptive study conducted on 220 children who consulted the department of paediatric dentistry of Monastir from January 5th to March 6th, 2016. After measuring the height and weight of each child, an oral examination was performed. A questionnaire was filled concerning the demographic data, eating habits and oral hygiene. Results: Children belonging to the age group between 6 and 12 years represented 66.3% of the sample. Children coming from a modest socio-economic status represented 61.4%. Those coming from an urban area accounted for 76.6%. Almost all the children (94.4%) have snacks and 57.5% of them nibble. The frequency of tooth brushing was once a day for 42.9% of the children. The calculation of BMI showed that 86.9% of the children were thin. The mean DMF index was 4.14% and it was higher in children less than 6 years old and in underweight children (p 0.05). The BMI was influenced by the living environment and the frequency of sweets consumption. Conclusion: This study showed the relationship between the weight and height deficit, the high number of dental caries and the eating habits of the children. Nibbling and frequent sweets intake, which maintain a constant acid pH in the oral cavity, increase the carious risk while ensuring a feeling of satiety that results in a deficient BMI.
INTRODUCTION
Dental caries is a major oral health problem in most industrialized countries, affecting 60 to 90% of students. It is widespread in several countries in Asia and America. It seems to be rarer and less severe in most African countries (1, 2) . However, with the evolution of the living standards, caries incidence tends to increase in many developing countries in Africa. Urbanization and economic development have led to rapid changes in both lifestyles and nutrition. In fact, food industry continues to provide an overabundance of increasingly processed foods which play an important role in the development of caries and in the child's weight and height growth (3, 4) . The aim of this study was to investigate the relationship between dental caries and Body Mass Index by quantifying these two variables. It also studied the factors that can affect the child's caries and body mass. 
METHODS
It is a cross-sectional epidemiological study conducted on 252 children who consulted the department of pediatric dentistry at the dental clinic of Monastir from January 5th to March 6th, 2016. This study included all the children who consulted this department and who were able, in their parents' presence, to answer the different sections of the questionnaire. The children presenting pathologies that could affect their weight and height growth were excluded from the study. After obtaining informed consent and parents' authorization, data was collected on a sheet containing the child's demographic information, oral health status and eating habits. For the anthropometric measurements, the children's body weight was measured using a standardized digital machine. Their height was measured using a measuring tape and it was recorded in meters. The measurements obtained allowed to calculate each child's BMI, which is defined as the ratio of the body weight (in kg) to the square of its height (in meters). The children were classified, according to their BMI, as 219 underweight, 31 normal weight children and 2 overweight children. Statistical analysis of the data obtained after calculation of the sheets was performed on "SPSS22" software and Microsoft Excel 2010. The chi-square test was used to study the different characteristics of the sample. A linear regression analysis with DMF as a dependent variable, a correlation between BMI sections and the different variables of our regression were used. Significance was defined at the 0.05 level.
RESULTS
Characteristics of the sample: The sociodemographic characteristics of the whole sample are summarized in table 1. Children's diet and oral hygiene: All the data in relation to the children's diet, the eating habits and oral hygiene are shown in table 2. 
Mean DMF index:
The determination of the mean DMF and its distribution according to the age sections is presented in figure 1 .
Figure 1: distribution of the mean DMF according to the age section

DMF index and the different characteristics of the sample:
The study of the relation of the mean DMF to the different characteristics of the sample is mentioned in Table 3 . 
BMI:
The distribution of the sample according to BMI sections is presented in Figure 2 . Table 4 . 
DISCUSSION DMF:
Our study revealed that the mean DMF was 4.16. This value is higher than those reported in the Scandinavian countries, but it is lower than those reported in Asia and the rest of Africa (1, 5) . Other studies conducted more recently in the United States and Europe have shown a significant increase both in children and adolescents (6) . However, our study population consisted of children who consulted the department of pediatric dentistry seeking dental care, which could bias the values of the mean DMF and partly explain the importance of this index value. Yet, the importance of the mean DMF is also related to the children's eating habits as well as their oral hygiene. The distribution of the mean DMF according to age section showed a value of 4.78 for the children less than 6 years, a value of 4.41 for those aged between 6 and 12 years. In fact, 74.6% of the children in the sample took or are still taking feeding bottles, which could explain a more important value of the mean DMF in the children less than 6 years. The content of the feeding bottle was, in 67% of the cases, pasteurized cow milk. Cow milk contains cariostatic components such casein, lipids and antibacterial enzymes, but it also contains 4% lactose and cariogenic sugar. A frequent and prolonged contact of lactose with teeth makes the bacteria more cariogenic and capable to rapidly metabolize lactose, leading to a potential risk of early childhood caries (ECC). Studies have shown that the daily use of feeding bottles containing cow milk at the child's bedtime is sufficient to promote a potential demineralization of the enamel, whereas an occasional use does not seem to increase the risk of ECC (7, 8) . On the other hand, 57.5% of the children in the sample have snacks and 64.7% of them admitted having sweets as a snack. The frequency of taking sweets was once a day for 47.4% of the children. Chocolate represented the most consumed sweets by children accounting for 53.9% followed by candy with 25.2% of all the sweets. These results confirm the relationship between caries and the eating habits, particularly the number of snacks and the nature of foods, which is consistent with some studies. In fact, as suggested by Stephen curve, the bacterial plaque pH decreases rapidly after a sweet intake and requires a certain time to go back beyond the critical threshold.
Consequently, if the child consumes sugary foods throughout the day, he will be permanently in a demineralization process (9) . Moreover, the frequency of tooth brushing was relatively low. In fact, 19.8% of the children reported having never brushed their teeth, 42.9% of them brush their teeth once a day, 23.4% of them brush twice a day and only 13.9% of them brush their teeth three times a day. This percentage is relatively low compared to other developing countries. This may underscore the parents' neglect and the lack of awareness with regard to the importance of oral hygiene. Our study showed that 61.4% of the children were from a modest socio-economic background, 32.3% were from an average level and 6.4% were from an affluent level. The relationship between the mean DMF and the socio-economic level revealed that the children belonging to a modest background had the highest mean DMF. This relationship was retained as statistically significant. (p=0.05) (10, 11) .
BMI:
Many studies have shown that obesity has greatly increased in developed as well as developing countries, particularly in the United States, where one third of the students have high BMI (12, 15) . Since the 1980's, the prevalence of overweight and obesity has increased in many countries, including France. The percentage of overweight children (BMI over 97th percentile of the French corpulence curves) rose from 3% in 1965 to 5% in 1980, 12% in 1996 and 16% in 2000. Since the early 2000's, several studies have shown that this figure seems to stabilize (14, 16, 17) . For our sample, the BMI calculation of the study population revealed that 86.9% of the children were underweight, 12.3% had a normal BMI and only 0.8% was overweight. Some studies have suggested a complex multifactorial relationship between children's BMI and dental caries. Our study showed that the underweight children had a mean DMF of 4.38. This value was significantly higher than that of the children with normal BMI (mean DMF 2.61) and that of overweight children (mean DMF 3.5). This relationship was retained as statistically significant. (p=0.05) Our results were confirmed by the study of Bahrololoomi in Iran. This study involved 400 children aged 3 to 6 years. It revealed a negative correlation between obesity and mean DMF (12) . The study conducted by Kumar in India did not find an association between BMI and caries in children. However, the analysis of the group belonging to an affluent socio-economic level showed that overweight children had less dental caries than normal weight children (13) . However, other studies found an association between overweight and dental caries prevalence (14, 15) . A national survey conducted in the United States from 1999 to 2002 investigating the relationship between overweight and dental caries in children aged 2 to 6 years showed a statistically significant association between caries and obesity in children aged 60 to 72 months (16) . Similarly, a study carried out in Germany concerning the relationship between obesity and dental caries in primary school children revealed an increase in dental caries in overweight children (14) . Up to now, there is no direct discovery to quantify the relationship between weight and caries in the literature. However, the study of their etiological factors and similarities shows that these two multifactorial pathologies share the same variables (17) . There is therefore no real interdependence between weight and caries but rather interdependence between their different variables, which creates a real trend. According to our study, children consume a lot of sweets, including 87.9% of thin children, 93.5% of children having normal BMI and one out of two obese children. Our study found that thin children nibble between meals and eat a lot of sweets which causes a feeling of satiety that directly affects the content of the food ration. Indeed, these children are less likely to have the three balanced meals required to meet their needs, which affects their weight and height growth. Snacking, on the other hand, maintains an acid pH below the critical threshold of demineralization for a longer period, which explains the development of dental caries. These same caries are manifested by painful episodes and could disturb mastication. This clinical picture would orient the child to prefer soft and cariogenic foods that contribute to the maintenance of the carious process and to a food imbalance in favor of a deficient weight and height growth.
CONCLUSION
Dental caries and deviations from normal weight are two pathologies that share several predisposing factors such as the diet, oral hygiene, lifestyle and other environmental factors. This study revealed a significant relationship between weight insufficiency and predisposition to dental caries in Tunisian school children. It is therefore important, during prevention programs, to emphasize on the importance of food hygiene to prevent the development of dental caries and general pathologies.
